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Abstract This meta-analysis reports on the effectiveness of
targeted interventions focusing on child care professionals to
improve child care quality, caregiver interaction skills, and
child social-emotional development. Within randomized con-
trolled trials, interventions are moderately effective in improv-
ing overall caregiver-child interactions (k=19, Hedges’ g=
0.35) and in improving child care quality on the classroom
level (k=11; Hedges’ g=0.39), the caregiver level (k=10;
Hedges’ g=0.44), and the child level (k=6; Hedges’ g=
0.26). Based on these findings, the implementation of
evidence-based targeted interventions on a larger scale than
currently exists may lead to better social-emotional develop-
ment for children under the age of 5 years. There remains,
however, an urgent need for more and larger randomized con-
trolled trials with a solid design and high quality measures in
order to shed more light on which child care components for
which children are most critical in supporting children’s socio-
emotional development.
Keywords Meta-analysis . Child care quality . Intervention .
Randomized controlled trials . Child social-emotional
development
How can the quality of caregiver-child relationships in profes-
sional child care be improved? This meta-analysis is the first
to focus on randomized controlled trials of targeted interven-
tions in professional child care, focusing on caregiver-child
interactions. Professional child care includes home-based care
and center-based care (including preschools). Caregivers are
formally educated and officially employed to take care of
groups of children in the preschool age.
The benefits of enhancing child care quality and preventing
child social-emotional problems by implementing effective
programs are substantial, given the fact that millions of chil-
dren under the age of 5 years could be reached. In the USA
and most European countries, around 33 % of children under
the age of 3 years and around 70 % of children aged 3 to
5 years are enrolled in formal child care (Organization for
Economic Co-operation and Development 2013). Therefore,
intervention programs for child care that aim at improving
caregiver-child interactions require attention. This meta-
analysis is highly relevant to the field of preventive interven-
tion science, because knowledge about effectiveness of
targeted programs with relatively low costs could provide
governments and other funders with vital background infor-
mation for their investments.
Empirical studies have shown that more positive
caregiver-child interactions in professional child care are re-
lated to fewer behavior problems and higher cognitive-
academic achievement in primary school (Belsky et al.
2007; Peisner-Feinberg et al. 2001). In many western coun-
tries, there is still much debate on how to deliver high qual-
ity care (Chambers et al. 2010) and how to find a balance
Electronic supplementary material The online version of this article
(doi:10.1007/s11121-015-0602-7) contains supplementary material,
which is available to authorized users.
* Claudia D. Werner
vermeer@fsw.leidenuniv.nl
1 Centre for Child and Family Studies, Leiden University,
Leiden, The Netherlands
Prev Sci (2016) 17:259–273
DOI 10.1007/s11121-015-0602-7
between the costs and benefits of intervention programs,
especially since more and more children are attending child
care (Barnett 2011; Chambers et al. 2010; Nelson et al.
2003; Weikart 1998). Different routes have been taken to
improve child care quality: (1) Early Childhood Education
(ECE) programs and (2) targeted intervention programs.
ECE Programs
Bronfenbrenner’s ecological model (1979) formed the basis
of many broad-focus child care programs, also referred to as
ECE programs. The core assumption of the model is that
children are affected by experiences in multiple social envi-
ronments simultaneously, which all contribute to child de-
velopment. The focus is broad in the sense that the programs
focus on improvements by targeting various social environ-
ments at once, involving child care providers, parents, and
teachers, to reach optimal outcomes (Ramey and Landesman
Ramey 1998). The programs are generally long-term (sever-
al years rather than weeks) and most of them aim at disad-
vantaged children from low SES families (Hungerford and
Cox 2006). Well-known ECE programs in the USA are the
High/Scope Perry Preschool program (Belfield et al. 2006),
the Carolina Abecedarian (Campbell et al. 2012), the Chica-
go Longitudinal School Readiness program (Jones et al.
2013), and Head Start (Shager et al. 2013). Most of these
programs have focused on child cognitive development
(Blok et al. 2005; Burger 2010; Nelson et al. 2003), and
mixed results regarding child outcomes have been reported
(Barnett 2011; Clarke and Campbell 1998; Nelson et al.
2003). It is difficult to disentangle effective aspects when
many program components and Bplayers^ (e.g., parents,
teachers, and trainers) are involved. It should be noted that
within some ECE programs great efforts have been made to
systematically examine program effects using control groups
and randomized assignment of participants (Campbell et al.
2012; Belfield et al. 2006). Impressive long-term advantages
of ECE programs up to the age of 40 years have been shown
regarding psychological well-being, employment, and non-
criminal behavior (Campbell et al. 2012; Belfield et al.
2006).
Targeted Interventions
The goal of this meta-analysis is to evaluate the intervention
programs in child care settings that target only one Becological
environment^ at a time. Such targeted interventions may be
part of ECE-programs, but can also stand alone. Examples
include all training methods for caregivers and children in
child care settings that are aimed at achieving specific goals
within that setting. Targeted interventions are generally short-
term, i.e., they are completed within a time span of several
weeks or months. Moreover, these programs are generally
easier to implement and allow researchers to study the effec-
tiveness of particular aspects of the program, because of the
narrow focus and the single environmental setting.
It has been suggested that targeted interventions may be as
effective on the childs’ cognitive and social-emotional do-
mains as ECE programs (Barnett 2011; Burger 2010; Nelson
et al. 2003). However, studying the effectiveness of targeted
interventions may still be a complex task given the variation in
how programs are implemented and how program fidelity is
ensured. Due to a lack of well-designed experimental evalua-
tions in this area (Barnett 2011; Burger 2010), it is yet unclear
whether targeted interventions actually succeed in improving
child-care quality. When investigating this effectiveness, sev-
eral levels of quality indicators should be considered: the
classroom level, the child level, and the caregiver level (Please
note that in this paper groups in home-based child care are also
referred to as classrooms.). At the classroom level, quality of
care may be indicated by the amount of space in the room,
play materials, hygiene practices, social atmosphere, and/or
general supervision of children (Harms et al. 1998; Riksen-
Walraven 2004). At the child level, child care quality can be
indicated by social-emotional wellbeing and peer interaction
(Riksen-Walraven 2004). Finally, at the caregiver level, care-
giver interaction skills are important quality indicators (Harms
et al. 1998; Riksen-Walraven 2004).
Importance of Caregiver Interaction Skills
Whereas child-focused trainings aimed at improving child
cognitive school readiness are widespread, the caregiver-
child relationship and child social-emotional development as
targets of intervention in child care have been less thoroughly
investigated (Blok et al. 2005; Chambers et al. 2010). Yet, for
very young children, caregiver-child interactions are highly
important, because caregivers can provide them with feelings
of security and may stimulate their development (Burchinal
et al. 2002; Vermeer and Bakermans-Kranenburg 2008). Care-
givers thus play a crucial role in children’s social-emotional
development. Addressing this role, Riksen-Walraven (2004)
defined six important caregiver interaction skills for profes-
sional caregivers: sensitive responsiveness, respecting chil-
dren’s autonomy, structuring and limit setting, enhancing ver-
bal communication, stimulating peer interaction, and develop-
mental stimulation. These skills can be assessed from caregiv-
er practices, attitudes, beliefs, or knowledge about caregiving.
The question arises how these caregiver interaction skills can
be improved. With respect to intervention programs, one
might ask whether training-on-the-job, that is, additional care-
giver training, may improve caregiver interaction skills even
further, in order to enhance child social-emotional outcomes
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(Burchinal et al. 2002; Howes et al. 1992). However, re-
searchers have struggled to reach consistent conclusions about
effective elements of caregiver training, because of a wide
variety in focus, scale, and design of the programs (Fukkink
and Lont 2007). With regard to their design, outcomes of
interventions on caregiver-child interaction skills and child
social-emotional competence have been reported far less often
in randomized trials than cognitive school readiness programs
(Blok et al. 2005; Burger 2010; Chambers et al. 2010).
Over the past decade, several meta-analyses on early
childhood interventions in child care have been published
(Blok et al. 2005; Fukkink and Lont 2007; Nelson et al.
2003). However, it remains difficult to distill clear conclu-
sions on the effectiveness of targeted interventions for
child care quality and child outcomes. For instance, Blok
et al. (2005) and Nelson et al. (2003) included both
targeted interventions and broad-focus ECE programs.
Moreover, they focused not specifically on caregiver inter-
action skills, but on child emotional well-being, parent–
child relationships (Nelson et al. 2003), or education (Blok
et al. 2005). Second, outcomes were not reported on the
classroom level, but on the child level (Blok et al. 2005;
Nelson et al. 2003) or the caregiver level (Fukkink and
Lont 2007). Therefore, no conclusions can be drawn on
the effectiveness of programs on the classroom level, an
indication for general quality of care. Finally, the three
meta-analyses were restricted by including quasi-
experimental studies, potentially confounding internal va-
lidity issues with conclusions about the effectiveness of
the programs.
Research Objectives
We focus on the effectiveness of targeted interventions fo-
cusing on child care professionals in improving child care
quality at the classroom level, caregiver interaction skills,
and child social-emotional development. Our study is dif-
ferent from previous meta-analytic reports in the field in at
least two ways: (1) it only includes randomized controlled
trials of targeted interventions and (2) beyond reporting
overall effectiveness of the programs, results are reported
separately for the three levels that represent child care qual-
ity: the classroom level, the caregiver level, and the child
level. Because the targeted interventions focus on behavior-
al changes in the caregiver, we expect effect sizes at the
caregiver level to be higher than effect sizes at the class-
room and child level. We conduct a meta-analysis to an-
swer the main research question. In addition, we investigate
which aspects of the care settings and the intervention pro-
grams may moderate the effectiveness of interventions in
professional child care.
Moderators
In our moderator analysis, we make a distinction between
characteristics of the intervention and characteristics of the
child care setting. Regarding intervention characteristics, we
focus on possible differential effects dependent on the focus of
the intervention, the duration and intensity of the programs,
the type of sessions that are provided to caregivers (group
sessions, individual sessions, or both), and the use of video,
because meta-analyses have shown that these may be impor-
tant moderators (see, e.g., Bakermans-Kranenburg et al. 2003;
Blok et al. 2005; Fukkink and Lont 2007; Nelson et al. 2003).
Because effect sizes may be different depending on the types
of treatment for the control group, we will also distinguish
between placebo versus no placebo control groups. We expect
higher effect sizes in studies using placebo control groups (see
Blok et al. 2005).
Child care moderators are investigated in a more explor-
ative way. First, the type of child care setting may matter.
Center child care and preschool are both arrangements with
relatively large groups and multiple caregivers, whereas
home-based care is more similar to the family setting, with
only one caregiver present in a home-like environment and
generally no more than eight children in one group (Rusby
et al. 2004). We will further distinguish intervention programs
that were conducted in the context of subsidized Head Start
settings, because Head Start centers share the same standard
program and serve a specific group of children (from low
income families).
Furthermore, some studies may not only involve caregiver
training but also child curricula implemented by the caregiver.
Child curricula generally consist of weekly activities around a
certain theme that are described in a detailed activity manual
for caregivers. The caregiver leads the activities, for instance,
by inviting the children to discuss theme-related topics during
circle time, role play, or storybook reading. The child curric-
ulum may be the basis of some intervention programs, where-
as the caregiver training part may be small. In other programs,
there may be no specific child curriculum, leading activities to
be less structured, less frequent, or not directed at the group of
children as a whole, but the caregiver training part may be
more extensive. We will examine in an explorative way




To identify relevant studies, the following electronic databases
were systematically searched for articles with any starting date
and published until 2013: Web of Science, SCIRUS,
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PsychInfo, WorldCat, ERIC, Google Scholar and
Dissertation.org. The following keywords were entered: child
care, daycare, preschool, center-based care, home-based
care, family-based care, in combination with one or more of
the following keywords: intervention, staff training, teacher
training, caregiver training, and child development. Subse-
quently, the reference lists of collected studies were searched
for relevant studies. A flow chart of the literature search is
shown in Fig. 1. To be included in the meta-analysis, articles
had to meet the following inclusion criteria: (1) the study
design was a randomized controlled trial, (2) the language of
publication was English, (3) the study was published (or avail-
able online) as an article in a research journal, or a doctoral
thesis, (4) the topic of study was an intervention or training,
targeting professional caregivers, or teachers for typically de-
veloping children aged 0 to 5 years in professional child care.
The intervention may encompass the implementation of a
standard curriculum for the children, if it was in combination
with or through caregiver/teacher training. In addition, (5) the
article should report on at least one of the following outcomes
considering child care quality: general quality of the child care
setting measured at the classroom level (e.g., classroom atmo-
sphere, support and instructions from teacher to the group, or
ratings of conflicts between children, as long as these con-
structs are measured at the group level); caregiver interaction
skills as indicated by caregiver practices, attitudes, beliefs, or
knowledge about caregiving (measured for individual care-
givers); or quality at the child level (measured for individual
children), as indicated by child social-emotional development,
or child communication skills that are used and needed for
social interaction, such as verbal interaction and responsive-
ness to questions. Finally, (6) information provided in the
results section should allow for calculation of effect sizes for
outcome measures.
Considering the first criterion, a control group and random-
ized assignment to groups were required. Studies reporting
placebo interventions for the control group were allowed,
but only if the contents of these placebo interventions were
unrelated to the programs in the intervention groups. Consid-
ering criterion 4, studies were excluded when they focused on
caregivers for preschool children beyond the targeted age
range, e.g., children in kindergarten, or if the intervention
program targeted children directly, i.e., not through training
of the caregiver. Community-based programs including paren-
tal involvement were also excluded. Regarding the outcome
measures, studies were excluded if the intervention was ex-
clusively aimed at aspects other than listed in criterion 5. For
instance, at the classroom level programs targeting physical
environment for health and hygiene practices were excluded.
At the child level indicators of cognitive school readiness,
such as alphabet knowledge, phonological awareness and
mathematical skills were excluded (e.g., excluding Downer
et al. 2011). Following these criteria, 18 articles were included
(see Fig. 1). The studies were reviewed and coded by two
independent coders. Inter coder reliability was satisfactory
with 0.70 or higher (range 0.71 to 1.00) for both categorical
variables (kappa) and numerical variables (intra class correla-
tion) (Fukkink and Lont 2007; Nelson et al. 2003). When
information was reported unclearly, consensus was reached
between the two coders through discussion.
Coding System
The studies were coded on study and intervention character-
istics. We coded year of publication, publication outlet, coun-
try of the study, and research design, by distinguishing pretest-
posttest design and posttest-only design. An overview of the
most important characteristics of the studies is presented in
Abstract review 
57 publications 
Full text review 
27 publications 
15 Excluded (did not meet inclusion criteria 
for research design (7); target of intervention 
(1); focus of interventions/ outcome measures 
(4), or showed overlap with samples of other 
included studies (2)) 
30 Excluded (did not meet inclusion criteria for 
language or type of publication, topic of study 
or target of intervention) 
Extensive review of result section  
18 publications for meta-analysis 
Secondary search: through 
reference lists 
6 publications added 
318 Excluded (did not meet inclusion criterion 
for topic of study) 
Primary search: title review 
372 publications 
Fig. 1 Flow chart of study selection process
262 Prev Sci (2016) 17:259–273
Table 1. The most relevant aspects of the intervention pro-
grams are presented in Table 2. For the type of care, three
categories were used: preschool, center-based care, and
home-based care. To distinguish clearly between different
levels of randomization and outcomes, we refer to centers as
well as preschools as Bcenters^; to caregivers (in home-based
care or center-based care) as well as teachers in preschools as
Bcaregivers^; and to groups (for groups in home-based care
and classrooms in center-based care and preschools) as
Bclassrooms^. The level of randomization was coded on the
highest level: district level, center level, classroom level, care-
giver level, or child level. Sample sizes (differentiated by in-
tervention and control group) were coded on all levels for
pretest and posttest. Regarding the characteristics of the inter-
vention programs, we coded the name of the program, number
and duration (in hours) of intervention sessions, and whether
these were group sessions or individual sessions. We calculat-
ed the total number of hours of the intervention (individual
sessions and group sessions apart and their sum) and the du-
ration of the total intervention period (in months). If the au-
thors only reported that the intervention lasted for Ba school
year^, we coded the intervention period as 8 months. The time
between pretest and posttest was coded (in months). In case
authors reported that Bpretests were carried out at the begin-
ning of the school year and posttest at the end of the school
year^, we coded the time between pretest and posttest as
9 months, calculating 1 month extra on top of the time coded
for the duration of the intervention. In addition, we coded the
use of an additional child curriculum (yes or no), the use of
video (video-feedback, video-modeling, or no video), and the
Btreatment^ for the control group (placebo intervention,
waitlist, or care-as-usual).
Sample Description
The included articles (n=18) were published between 2003
and 2012. None of the relevant articles published before 2003
reported on a randomized controlled trial. There was overlap
between studies in two cases. Girolametto et al. (2004) and
Girard and Girolametto (2011) reported on the same sample,
but on different outcome levels. In a different study, the same
holds for Raver et al. (2008) and Zhai et al. (2011). Neuman
and Cunningham (2009) reported in one publication on two
intervention programs in two settings, providing four study
samples. Finally, 19 study samples were distinguished from
16 different intervention studies. We clustered the studies ac-
cording to the focus of the intervention, using the description
of caregiver skills provided by Riksen-Walraven (2004). Nine
studies targeted mainly caregiver sensitive responsiveness,
and most of these also included aspects of respecting chil-
dren’s autonomy, structuring, and limit setting. Seven studies
were mainly focused on enhancing verbal communication and
peer interaction. Developmental stimulation defined as
stimulation of physical or cognitive development was not
the main focus of any of the interventions described here,
because for the current meta-analysis we selected studies that
aimed at improving caregiver-child interactions and children’s
socio-emotional development. In Appendix 1, we briefly de-
scribe the theoretical background and goals of the intervention
programs.
Meta-analytic Procedures
We conducted a meta-analysis using the Comprehensive
Meta-Analysis software (Borenstein et al. 2000, 2009). Four
analyses were conducted: one on the database as a whole and
three sub-analyses on subsets of the database, focusing on the
three separate levels of outcome measures (classroom level,
caregiver level, and child level). Within these four sets of
studies, we calculated Hedges’ g, a variant of Cohen’s d that
is more appropriate for small samples.
The first set of studies considered the overall effect size of
the randomized controlled trials on social interaction of care-
givers and children. To ascertain similarity of outcome mea-
sures, we excluded variables not reflecting social behavior or
interaction, and very specific caregiver aspects, such as stress
and job satisfaction. One study (Zhai et al. 2011) was not
included because the only reported outcome considered care-
giver reported job stress.
The second, third, and fourth subsets of studies included
studies on the classroom level, caregiver level, and child level,
respectively. However, it was not possible to use Boutcome
level^ as a moderator in the overall meta-analysis, because the
majority of studies reported on more than one outcome level.
Therefore, separate datasets were created on the three different
levels and three additional meta-analyses were conducted.
Within the three separate datasets, outcomes were meta-
analytically combined using CMA, which leads to a conserva-
tive estimate of the overall effect size (Borenstein et al. 2009).
Random-effects models were applied, accounting for sam-
pling error between as well as within studies. A random-
effects model allows for the possibility that there are random
differences between studies that are associated with variations
in procedures, measures, settings, that go beyond subject-level
sampling error and thus point to different study populations.
Homogeneity of the sets of effect sizes was tested with Q-
statistics. It should be noted that in this meta-analysis and
additional analyses the number of studies was relatively small
(ranging from k=6 to k=19), so that interpretation of the Q-
value as an indication of the homogeneity of outcomes should
be done with caution, another reason to use the randommodel.
Trim-and-fill Method
We used the trim-and-fill method to calculate the effect of
potential data censoring or publication bias on the outcome


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Prev Sci (2016) 17:259–273 265
of the meta-analysis. Using this method, a funnel plot is con-
structed of each study’s effect size against the sample size or
the standard error (usually plotted as 1/SE or precision). If no
publication bias was present, this plot would show the shape
of a funnel, because studies with smaller sample sizes and
larger standard errors are expected to have increasingly large
variation in estimates of their effect sizes as random variation
becomes increasingly influential, whereas studies with larger
sample sizes have smaller variation in effect sizes (Duval and
Tweedie 2000; Sutton et al. 2000). However, since smaller
non-significant studies are less likely to be published, studies
in the bottom left hand corner of the plot are often absent.With
the Btrim and fill^ procedure, the k right most studies consid-
ered to be symmetrically unmatched are trimmed and their
missing counterparts are imputed or Bfilled^ as mirror images
of the trimmed outcomes. This leads to an adjusted estimate of
the combined effect size taking into account potential publi-
cation bias.
Reported Statistics
Regarding reported statistics, the following decisions were
made. We based the analyses as much as possible on raw
data (pre- and post-means, standard deviations, and sample
size). However, none of the studies, except the study by
Groeneveld et al. (2011), reported on correlations between
pre- and posttest outcomes. Therefore, we used a default
estimate of 0.50 for the pre-post correlations, which is in
accordance with the empirical values reported by
Groeneveld et al. (2011) (i.e., 0.43. and 0.56). An estimate
of 0.50 was also applied in the meta-analysis by Fukkink
and Lont (2007). When means and standard deviations were
reported in combination with an F-value for the interaction,
but no correlation between pre- and posttest, we entered the
data with F-values to avoid uncertainty about the pre-post
correlation. When reported sample sizes differed for pretest
and posttest, posttest sample sizes were used. When only
regression coefficients were reported, we selected the un-
standardized b-values, corrected for pretest score and as
few as possible covariates. When only significance levels
were reported instead of exact p values, we used the signif-
icance levels as a conservative estimate of the p values. In
one study, two different treatment effects were investigated
in two different contexts: home-based care and center-based
care (Neuman and Cunningham 2009). We analyzed this
sample as four separate studies, equally dividing the control
group across experimental groups within each context to
prevent individuals from being included more than once in
the meta-analysis. Regarding the robustness of the effect
sizes, we applied Rosenthal’s criterion, implying that if the
fail safe number is larger than 5k +10 (with k the number of
studies in the meta-analysis), it can be concluded that the
effect size might be rather robust.
Moderator Analysis
In the overall meta-analysis, we investigated the role of poten-
tial moderators. It should be noted that moderator analyses
will only be performed if a subset consists of at least four
studies (k≥4), as has become established convention
(Bakermans-Kranenburg et al. 2003). Considering program
characteristics, we compared interventions that used video
(aggregating in one variable the use of individual video-
feedback and/or video modeling, k=12) with those without
video (k=7) and programs including a child curriculum (k=
5) versus those without (k=14). We compared program dura-
tion, distinguishing between shorter than 6 months (k=11) and
longer than 6 months (k=7). For one study, duration was not
reported. The intensity, that is the total amount of hours ded-
icated to training (group training and individual training com-
bined), was categorized as less than 10 h (k=7) and 10 h or
more (k=11). The number of individual training hours was not
reported in two studies, so that total training hours could not
be calculated. Furthermore, we distinguished programs with
individual training sessions (irrespective of the number of
hours) (k=15) from those without (k=4). We used Riksen-
Walraven’s model (2004) to compare programs by their focus
of intervention: caregiver sensitive responsiveness (k=9) ver-
sus caregiver verbal communication and stimulating peer in-
teraction (k=10). Also, we regarded treatment for the control
group as a moderator, distinguishing two categories: placebo
(k=6) versus no placebo (k=13). The no-placebo category
included care-as-usual and waitlist, similar to Blok et al.
(2005). With respect to the type of care, we compared
center-based (including preschools, k=14) versus home-
based settings (k=5) and programs within Head Start settings
(k=6) versus those without Head Start (k=13).
Results
Overall Effect
The combined effect of the 19 randomized controlled
studies with combined outcome measures on all levels
was Hedges’ g= 0.35 (SE= 0.07), CI = 0.21–0.48,
p<0.001) and there was no indication for heterogeneity
(Q=22.50, p=0.21). The fail-safe number was 171, in-
dicating that 171 studies with null results would be
needed to reduce the overall significant effect to non-
significance. After applying the trim and fill method,
the adjusted effect size was Hedges’ g=0.25 (CI=
0.10–0.40, Q=40.96), including six trimmed studies.
The necessity to trim studies pointed into the direction
of publication bias against small studies with small ef-
fect sizes (Borenstein et al. 2009). The effect sizes of
the studies are presented in Table 3.
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Effects on the Classroom Level, Caregiver Level,
and Child Level
The combined effect of 11 randomized controlled studies with
outcome measures on the classroom level was Hedges’ g=
0.39 (SE=0.10), CI=0.19–0.59, p<0.001) and there was no
statistical indication for heterogeneity (Q=13.56, p=0.19).
The fail-safe number on the classroom level was 52. After
applying the trim and fill method, the adjusted effect size
was Hedges’ g=0.33 (CI=0.11–0.54, Q=20.09), including
Table 3 Overall outcomes on social-interaction measures from RCTs in child care: effect sizes (Hedges’ g, 95% confidence interval) and significance
First author  Hedges’ g SE lower upper p
Relative 
weight
-1.00      0.00      1.00       2.00
1.  Baker-Henningham (2009) 1.15 0.41 0.35 1.95 0.005 2.51
2.  Barnett (2008) 0.62 0.48 -0.31 1.56 0.193 1.90
3.  Cain (2007) 1.14 0.36 0.43 1.84 0.002 3.17
4.  Domitrovich (2007) 0.16 0.14 -0.11 0.44 0.256 12.58
5.  Domitrovich (2009) 0.57 0.26 0.07 1.07 0.026 5.63
6.  Driscoll (2010) 0.19 0.23 -0.26 0.63 0.408 6.86
7.  Fukkink (2010) 0.35 0.21 -0.06 0.76 0.093 7.73
8. Girard /Girolametto (2004) 0.54 0.44 -0.33 1.41 0.226 2.17
9.  Girolametto (2003) 0.79 0.50 -0.19 1.77 0.115 1.73
10. Groeneveld (2011) 0.51 0.29 -0.06 1.08 0.079 4.61
11. Izard (2004) 0.08 0.19 -0.29 0.44 0.679 9.02
12. Neuman - center 
PD
(2009) 0.24 0.22 -0.19 0.66 0.273 7.27
13. Neuman - center
PDC
(2009) 0.49 0.22 0.06 0.92 0.026 7.16
14. Neuman - home
PD
(2009) -0.16 0.27 -0.70 0.38 0.567 5.03
15. Neuman - home 
PDC
(2009) 0.46 0.27 -0.08 1.00 0.092 5.04
16. Raver (2008) 0.66 0.34 0.01 1.32 0.048 3.58
17. Rusby (2004) 0.22 0.32 -0.41 0.85 0.491 3.88
18. Rusby (2008) 0.02 0.25 -0.48 0.51 0.954 5.78
19. Snyder (2011) 0.51 0.30 -0.07 1.10 0.087 4.35
Total 0.35 0.07 0.21 0.48 <.001
PD Professional development group, PDC Professional development plus coaching group
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two trimmed studies. The effect sizes on the classroom level
are presented in Appendix 2 Table 4.
For the caregiver level, the combined effect of ten random-
ized controlled studies was Hedges’ g=0.44 (SE=0.12), CI=
0.21–0.68, p<0.001) and there was no statistical indication for
heterogeneity (Q=13.43, p=0.14). The fail-safe number on the
caregiver level was 48. After applying the trim and fill method,
the adjusted effect size was Hedges’ g=0.30 (CI=0.04- 0.55,
Q=24.95), including three trimmed studies. The effect sizes on
the caregiver level are presented in Appendix 2 Table 5.
For the child level, the combined effect of six randomized
controlled studies was Hedges’ g=0.26 (SE=0.08), CI=0.11–
0.40, p=0.001) and there was no statistical indication for het-
erogeneity (Q=0.70, p=0.98). The fail-safe number on the
child level was 11. After applying the trim and fill method,
the adjusted effect size was Hedges’ g=0.24 (CI=0.10–0.38,
Q=1.25), including one trimmed study. Effect sizes on the
child level are shown in Appendix 2 Table 6.
Moderator Analysis
We investigated the role of potential moderators. No moderator
effects were found for the type of care (Q=1.52, p=0.22), Head
Start versus no Head Start (Q=0.67, p=0.41), use of video (Q=
0.06, p=0.80), use of a child curriculum (Q=0.07, p=0.79),
program duration (Q=1.60, P=0.21), and focus of intervention
(Q=1.16, p=0.28). No moderator effects were found for overall
program intensity: programs with less than 10 h in total were not
significantly different in their effectiveness than programs with
10 or more hours of training (Q=0.750, p=0.39).
The presence of an individual training component was a
significant moderator (Q=4.198, p=0.040). Programs with in-
dividual training sessions for caregivers led to higher effect
sizes (Hedges’ g=0.41 (SE=0.07), CI=0.27–0.55, p<0.001)
than programs without individual training (Hedges’ g=0.09
(SE=0.14), CI=−0.18–0.36, p=0.52). Treatment for the control
group was also a significant moderator (Q=9.431, p=0.002),
showing that programs with a placebo training for the control
group (Hedges’ g=0.75 (SE=0.15), CI=0.46–1.05, p<0.001)
were more effective than programs without a placebo treatment
(Hedges’ g=0.25 (SE=0.06), CI=0.12–0.37, p<0.001).
Power Analysis
We performed a priori power analyses with G*power 3.1 (Faul
et al. 2007), calculating the sample size needed to detect the
aggregated effect size (i.e., the assumed population effect size)
with a power of 0.80 and a two-sided significance level of 0.05.
For the overall meta-analysis on outcomes related to social be-
havior and interaction (aggregated Hedge’s g=0.35), a mini-
mum sample size of N=260 would be needed. Note that for
the trim-and-fill adjusted effect size of g=0.25, we would even
need more than 500 subjects. Post hoc power analysis showed
that the power of the included studies to detect the aggregated
effect size ranged from 0.10 for the study with the smallest
sample size (Girolametto et al. 2003; N=16, combined
reported effect size g=0.79) to 0.69 for the studywith the largest
sample size (Domitrovich et al. 2007;N=200, combined report-
ed effect size g=0.16). We also performed power analyses con-
sidering the meta-analytic outcomes on the classroom, caregiv-
er, and child level separately. Results showed that we would
need 210 classrooms, 166 caregivers, and 468 children to detect
the aggregated effect sizes of 0.39, 0.44, and 0.26, respectively.
On all three levels, post hoc power to detect the aggregated
effect size was far below the required 0.80, the highest value
being 0.56 (Fukkink and Tavecchio 2010; N=95; caregiver
outcomes with combined reported effect size g=0.33).
Discussion and Conclusions
In this meta-analysis, we showed that targeted interventions
focused on caregiver-child interactions are moderately effec-
tive in improving child care quality on three levels: classroom
quality, caregiver interaction skills, and, to a lesser extent,
child behavior. Thus, the implementation of targeted interven-
tions may lead to higher child care quality, and eventually,
better social-emotional development for children under the
age of 5 years. According to Cohen’s criteria, the reported
effects are small to medium. For our overall meta-analysis,
which should be considered the most important one, we found
a rather robust effect size. The significant effect sizes on the
three separate levels are based on fewer studies, resulting in
larger confidence intervals. Specifically, when we also take
into account possible unpublished studies (with trim-and-fill),
the effect sizes become rather small and relatively unstable.
Even so, meta-analysis has the advantage compared to a nar-
rative review that it is replicable and takes trends in primary
studies into account in computing combined effect sizes. We
consider it informative that caregiver training seems to be
indeed most effective for quality at the caregiver level, and
less for quality at the classroom level and child level.
Although it is remarkable that only in the last 10 years
randomized controlled trials on targeted interventions have
been published, it is promising to see a shift towards more
solid research designs in the field of child care and early child-
hood education. Still, there is much room for improvement.
For instance, the studies included in our meta-analysis were
systematically under-powered as a result of the small number
of subjects. Moreover, in many studies, we were confronted
with lack of information needed to perform a meta-analysis,
for instance, sample size, randomization procedures, raw data
(means and standard deviations), and pretest-posttest correla-
tions). In addition, we were confronted with missing informa-
tion on intervention characteristics such as duration and spac-
ing of training sessions (e.g., Driscoll and Pianta 2010;
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Domitrovich et al. 2007; Fukkink and Tavecchio 2010). Fur-
thermore, although the studies were rather homogeneous in
design, they were at the same time heterogeneous with regard
to other aspects such as sample size, SES of the sample, focus
of the intervention programs, duration and frequency of train-
ing sessions, and outcome measures. The relatively small set
of studies (k=19) restricted our exploration of identifying ef-
fective components within and between studies.
Our moderator analyses showed that results do not differ
depending on child care characteristics (home-based versus
center-based; Head Start versus no Head Start). Considering
program characteristics, we found no effects of use of video,
use of a child curriculum, program duration, focus of interven-
tion, and program intensity. A remarkable moderator was the
presence of placebo training for the control group. Programs
without a placebo intervention were less effective, which is in
contrast with Blok et al. (2005). It is possible that the studies
with a placebo intervention for the control group do not report
more effective programs, but merely represent methodologi-
cally higher quality studies with better outcome assessments.
Our conclusion that overall program duration and intensity did
not moderate program effectiveness should be considered with
caution, because the small number of studies forced us to di-
chotomize these moderators in our analyses. Our findings are
in linewith those of Blok and colleagues (2005), but in contrast
with those of Nelson et al. (2003) who concluded that more
lengthy and more intense programs in preschool are more ef-
fective. It should be noted that studies in the meta-analysis by
Nelson et al. (2003) directly targeted children, not caregivers.
Unfortunately, we were unable to test the Bless is more^
hypothesis which states that short-term intervention programs
with relatively few sessions are more effective than long-term
programs with many sessions (Bakermans-Kranenburg et al.
2003). In our meta-analysis, it was not possible to distinguish
exact numbers of training sessions, because of missing data
and variation across studies in type (group and/or individual
sessions), contents, and duration of sessions. Instead, we dis-
tinguished studies with and without an individual training
component. We cautiously conclude that there seems to be
added value of individual coaching on top of group training
sessions. However, the small number of studies did not allow
us to further analyze whether intensity of the individual train-
ing component also matters. It would not be surprising that
individual attention for the caregivers leads to improvement of
their skills. Still, it is important to have better understanding of
the minimal dose that is needed for individual training, so that
costs can be reduced.
Some limitations of the current meta-analysis should be
mentioned. First, the number of pertinent studies is rather
small which restricts moderator analyses and prevented us
from conducting multivariate meta-regression. Second, we
found evidence for publication bias that might have led to
inflated estimates of effect sizes. With the trim-and-fill
method, we have tried to create a more valid estimate. Third,
the studies included in the meta-analysis were underpowered
which might reflect on the overall meta-analytic outcome.
Despite these limitations, we suggest taking the current
findings as a tentative description of the current state-of-the-
art that shows the promising nature of targeted interventions in
child care. In fact, in the meta-analytic literature, one might
differentiate between two types of meta-analyses, discovery-
oriented versus confirmation-oriented meta-analytic studies.
In the first type of discovery-oriented meta-analysis, fruitful
hypotheses for further inquiry are generated (e.g., see Van
IJzendoorn 1995; 14 studies). In the confirmation-oriented
meta-analyses, the empirical state of the art with respect to a
theory or set of hypotheses is presented, with a temporary
closure of the discussion (Bar-Haim et al. 2007). Here, we
present meta-analytically derived hypotheses that may lead
future preventive intervention studies in this area.
Implications for practice and future research
An important conclusion for the field and policymakers is that
focused training programs to improve caregiver interaction
skills are moderately effective. Although children were not
directly targeted in the intervention programs described here,
they do seem to benefit from these types of trainings. The
effect on the child level regarding child social-emotional be-
havior was small, yet significant. Our findings implicate that
programs in child care with a relative short term and therefore
possibly relatively low-costs can be effective in preventing
child problem behavior. In future studies, cost-effectiveness
of targeted interventions and ECE programs should be inves-
tigated so that they can be compared. Funders and authorities
may want to reconsider their current prevention programs or
caregiver trainings to improve child care quality. However,
there is a need for more, and especially larger, randomized
controlled trials. Well-designed intervention studies may teach
us what critical components for which children and families
are most critical in terms of socio-emotional development.
Only when numerous studies are conducted using solid de-
signs with sufficient power and high quality measures can we
start to advise policy makers which evidence based programs
to implement to increase child care quality. Evidence on ef-
fectiveness of relatively low-cost interventions is essential for
governments and other funders and may guide decisions on
future investments. Effective targeted interventions could then
start to play a key role in improving the wellbeing of many
young children in professional child care.
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Appendix
Table 4 Classroom level outcomes from RCTs in child care: effect sizes (Hedges’ g, 95 % confidence interval) and significance
First author  Hedges’ g SE lower upper p Relative weight
1. Baker-Henningham 1.28 0.42 0.46 2.01 0.002 5.13
-1.00      0.00          1.00         2.00
2. Barnett 0.76 0.51 - 0.23 1.75 0.130 3.66
3. Domitrovich (2009) 0.51 0.30 - 0.08 1.10 0.093 8.67
4. Groeneveld 0.68 0.29 0.11 1.25 0.020 9.06
5. Neuman - center based 
PD
0.09 0.22 0.34 0.51 0.680 13.63
6. Neuman - center based 
PDC
0.48 0.22 0.06 0.91 0.027 13.45
7. Neuman - home based 
PD
- 0.08 0.27 - 0.61 0.46 0.779 9.96
8. Neuman - home based 
PDC
0.44 0.27 - 0.09 0.98 0.106 9.98
9. Raver 0.66 0.34 0.01 1.32 0.048 7.33
10. Rusby (2004) 0.18 0.32 - 0.45 0.81 0.569 7.85
11. Rusby (2008) 0.11 0.25 - 0.38 0.60 0.654 11.28
Total 0.39 0.10 0.19 0.59 .000
PD Professional development group, PDC Professional development plus coaching group
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Table 5 Caregiver level outcomes from RCTs in child care: effect sizes (Hedges’ g, 95 % confidence interval) and significance
First author Hedges’ g SE lower upper p
Relative 
weight
1. Baker-Henningham 1.02 0.43 0.23 1.81 0.012 6.88
-1.00       0.00         1.00         2.00
2. Cain 1.14 0.36 0.43 1.84 0.002 8.17
3. Domitrovich (2009) 0.57 0.22 0.13 1.00 0.011 15.25
4. Fukkink 0.33 0.21 - 0.07 0.74 0.108 16.27
5. Girolametto (2004) a 0.18 0.51 - 0.83 1.19 0.726 4.62
6. Girolametto (2003) 0.53 0.49 - 0.43 1.49 0.282 4.99
7. Groeneveld 0.42 0.29 - 0.14 0.99 0.141 11.15
8. Rusby (2004) 0.22 0.32 - 0.41 0.85 0.496 9.63
9. Snyder 0.71 0.40 - 0.07 1.49 0.075 7.01
10. Zhai -0.07 0.21 - 0.49 0.34 0.724 16.03
Total 0.44 0.12 0.21 0.68 0.000
a Outcomes on child level of this study reported by Girard et al. (2011)
Table 6 Child level outcomes from RCTs in child care: Effect sizes (Hedges’ g, 95 % confidence interval) and significance
First author Hedges’ g SE lower upper p
Relative 
weight
1. Barnett 0.28 0.15 0.00 0.57 0.05 27.39
-1.00       0.00         1.00         2.00
2. Domitrovich (2007) 0.19 0.14 - 0.08 0.47 0.17 28.54
3. Driscoll 0.19 0.23 - 0.26 0.63 0.41 11.28
4. Girard (2011) a 0.27 0.42 - 0.54 1.09 0.51 3.34
5. Izard 0.26 0.19 - 0.11 0.63 0.17 16.39
6. Snyder 0.38 0.21 - 0.03 0.79 0.07 13.06
Total 0.26 0.08 0.11 0.40 0.001
a Outcomes on caregiver and classroom levels of this study reported by Girolametto et al. (2004)
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